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77 
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oUajc<JI yijJl Jj>-j ! 


/(*) 



X 


(7 


/(*) 


/(*) 


3x — 7 

X + 1 


(9 


/(*) 


/(*) 


— 2x - 

- 1 

/(*) = 

■ X 3 

/(x) = 
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2x 2 + 5x + 1 

lim —=-- 

x—+o 3x 5 — 9x + 2 


(23 


(25 


lim 1 ~ C ° S X <28 

x—>0 X 


1 


lim — 
x—o+ x l — 1 


(27 


lim Sin (l/2) <30 

x—+0 X 


lim Sin (2l) (29 

x—>0 x 


lim 

x—*0 


cos (2x) — 1 


X 


sin (x 2 ) 


lim • 2\ 

x-^osin (5x^) 


(32 


(34 


sin 2 (4x) 
lim- 

x—>-0 


X 


cos (x 2 ) — 1 
lim- 


x—>0 


X 


4 


(31 


(33 


_ . sin (ax) _ 

ab 40 t lim—— 77 —- (36 

sin (bx) 


x 


3 


lim — 0 
3sin (2x) 


(35 
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lim 

x —*—3 


+ 4x + 3 
x + 3 


(38 


, sin 3 (2x) 
am- 


x—*0 X 


2 


(37 


x — 3 


lim— . 
z->3 sin (x — 3) 


(39 


jlS’ lit tlim/(x) (40 

* x—*2 
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lim — 

x—+1 + X — 1 


VUJt ^ iJU- J 5 J slL-JI il*Jl 


(2 


lim 


5x 


x—*~ 13a: + 1 


(1 


lim — 

x —>2 a: 


1 


2 


(4 


lim — 

x->l~ X — 1 


(3 


lim 


T, -f- 1 


x—»2 + X — 2 


(6 


lim -4 

x—+0“ X* 5 


(5 


lim tan x 


x-i 


(8 


v .x 

lim 

x— >2~ 2 


2 ] 


X 


(7 


lim - + 2 (1 0 

Z —*2 a: 2 - 2 


lim 

x —*2 


x 2 + 3x + 1 
x — 2 


(9 


lim 


2x 


x-vO l _ y/ x ’2 2 


(12 




2a: -f 1 


lim — 
x->i x 3 — 3x 2 + 3x — 1 


(11 


6 a: 2 + 7x - 5 , 

lim- (14 


x— 


2a- 1 


lim — 

x—+2 X 


|4 




2 


8a: + 16 


(13 


r x 2 - 9 

lim —- 

x—*2~ x z + X — 2 


(16 


a: 


9 


lim - 
x-> 2 + a: z -f x — 2 


(15 


(17 


2a: 2 + 1 

lim —-- C 

x->o- a:(2a: — 3) 


lim 


2a: 2 + 1 


(3/2)~ a:(2a: — 3) 


(■> 


x —* 


lim 2f + l (1 
x—>Q + x(2x — 3) 

2x 2 -hi 

lim —-- ( T 

(3/2) + x(2x — 3) ^ 


X 
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lim 

*-(7/2) 


8.x 2 


+ 2x 2 




lim 

Z—>0 + 







r 3a; 2 

lim - T - 
z->o- 2ar 


1 


7x 



A>* j I (19 


lim 

x— »0~ 






x —>-5 


3 \/25 — x 2 
5 — a; 
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J\ x ‘L aJuJI Jl f(x) iJlJLH Jj^j Lcj^ 

i_yH x <-)j3i <■ L jA*JI (_ 5 jlw fix) <JIjJI <oLg_i J j2j tAjL^j'yta 

. lim f{x) = L : ^1x115 iiUJl oIa i , t oc 

x— kx) Sr Sr * ^ 







. lim 

x—*oo x 


1 =o : jU aUJuj ci <JIjlJ| 


OO 


X 



iX j*£ Lo_LS^ 4_Jl ia_»-^>Li 

.5.3 J£dl 




± oo Ujup ijL^jJl aL>t_>l oU 


^LUI iilJJI 






lim 

I—*oo 


X 3 + 3x + 6 
a: 5 + 2x 2 + 9 





lim 

x —»oo 


x 3 + 3x + 6 
x 5 + 2x 2 + 9 


x 3 + 3x + 6 


lim -=—=~-— 
x—>oo x s + 2x l + 9 
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1 3 6 

~2 + ~tH— i 

li m E_E_ SI 

x™ 2_ 9_ 

■ + X» t *B 


0 + 0 + 0 
1 + 0 + 0 


22 JLAa 

2x + 3 . 

urn --- Jt>- »l 

x-*oo 3x + 2 


J- 2 JI 


a ( JU- j»U*Jlj IlmJI Imu 


.. 2a:+ 3 

lim --- 

x-+oo 3x + 2 


2 + - 

lim-1 

z_ *°° 3 + - 

x 

2 + 0 2 
3 + 0 ~3 






&!$$§ 




ft*®#? 


sjtPll! 




v •! ’V:*/' • .«'* .*/• •• • ;• .*»«; ** -.*.••.***»%* * • 'f 'I; .. •:*»* 4 s - .* • . ••• ; •• .* • *, ** ‘V•*; ■:* • • V.** 


./*/« /w?; 


c xifr&VWii' 






?(?) '= fco -f- M + &2* 2 + ■ • • + fcn, X m 


. i . 1 • . * * 

a 


Hr?' 


mmmm: 










,/A-v+r-v/.- 


INMM^ 




±oc 


An 


m 


IWMM 


WUM 


r* * 




n — m :0U. <.J?(x) 


P 




!$fe 




i.v ^ 


1 








115 


cAA^iN 
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fix: 




(Continuity) JLyfllV t 5.3 








f JUUJI 01 dyu 10 JLp SJUi* / iSlJJl cJlS' IS) 


a ikiJl 
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JiU'ftj oU^i\ 







illjJl ip(x) 


= a 0 + aix + a 2 x 2 + ... + a n x n 



\S 1S1 


P 



limp(x) 

x—>b 


.X Ja*A>- ZJs- (j)l 43yu> p(x ) aJIjJI 
= lim (a 0 + aix + a 2 x 2 + ... + a n x n ) 

x—+b 

= a 0 + ai b + a 2 b 2 + ... + a n b n = p(b) 





. (Polynomial) s j_L>Jl 


















p(q) 

?(«) 






1 t x 2 - 5z + 6 = 0 


mmmmmmmmmm 

mmammmi 


1 
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^\-ucZ» s i\ ^ cAA^liW 


• iUiJl Jljjdl Jlp ^ 0 ^\ 

«* 




. IgiUaJ ilai J5 01 p iLal* J f jU . L^LS i!b / jl 


. x = ±3 LIS' ISI a 2 - 9 


0 


: JSLlll ctJUi .-3,3 lop L UJi>Jl ^IopV) J S j* f Jlk ji! 


(—cx, —3) U (—3,3) U (3, oo) 


. (—oo, — 3) U (— 3,3) U (3, ex) f(x ) 


x 


5x + 4 


x 


9 


5JUJ» jii 




.fcYfc. 




iJljJl LUoS j t c5 JLJL>- j>Op 

^Sr 

■iIJ-pVI J5 j_*j Zl^a^> SJb h(x) — sin x 

•lA**- ■ 5 - Xp c4 iL^u iJb tijU i3b l(:c) = 1 5J|jJ| dUJbj 



f(x) = g(x).h{x) +£(x) 
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f * 




| | ** 

it '& a, > i 

I g \ v £ 


/(*) 


3a; — 4 ; a; < 2 


3a; -f 4 ; x > 2 


XJljJl JUaJl JSiU 





Lj 5 iJL>- 3 wlP x Oj£j UJLLP 


3x 


oJLfc y> 


.2 


Cr 4 


I 



xLp *1 JUp SJta 3a; — 4 Oil . ^jJL>Jl oj^JLS” iJb 3a; — 4 

.2 y> yu^l 


ySl 3 Jup ^\ x OJ^i 1«_Lp /(x) = 3x + 4 jl i-Ajycd! y> jUiS' 

■ ijJL>J! ijJi £ iJb U< 2 jI y*j t 2 ^jLj jl y» 


iJb dUJ^j (.2 y. 


SJIjJI UU1 



i 




iJLe 

J jSlIj .2 y. 



i!b f(x) jl JjiJl 

:>Jlp ^1 JlLp SJLaX^ 

. x = 2 



• /( 2 ) = 10 


(1 


lim f(x) = lim (3x + 4) = 

x—*2 — x—>2 + 

lim f(x) = lim (3a; — 4) 

x-*2~ x-»2+ 


10 


(2 


2 


*syry> jS> 


J> lim/(a;) 0U «. lim /(a;) 7 ^ lim /(a;) 01 Ujj 


x—+2 


x—*2 + 


x—>2 


2 JlP jUaJ^I Or* 


. X 


IJlp 



3wLp ,c\ 01 p iLalo 
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cAA^lAS 





jl Jb N [-3,3] J* / SJUJl 'o& J3 



/(*) = /(-3) 



lim /(a;) = /(3) = b 


lim fix) 

x—3+ 


lim - 

x—►—3 + 4 


9 — x 


0 


\fx 


+ 7 0 









9 — x 2 4 + \Zx 2 + 7 
4 — \/x 2 + 7 4 + V# 2 + 7 


= lim (4 + yfx 2 + 7) 

x-+—3 + 




<1)1 (dUJ5 


x 
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,, , r 9 — x 2 4 + Vx^T7 

lull fix) = lim V —- .- / ' ' ■ " 

x-+z~ x-+$- 4 yjx 1 + 7 4 + y/x 2 + 7 


lim (4 + \x 2 + 7) =8 

x— »3~ 


b 


'0* 


oil 


X 


/(*) 


X 


1 


/(*) 


x — l 


! \ 



w & 


, t 




;■ 


^ | 5 

i U 


•wk* 


5J1jUI ot 


(1 


1 laJlP t (iaJaJL*) ^P IjjU ciUjiJJ X = 1 LajCP 43yi^ j*P 


X 


1 


x — 1 


1 


x 7^1 


? 


X 


1 


: illll 


(2 


. /(1) = 1 l ^Sj t lim f(x) = 2 0 V ‘ x = 1 LoJOp iliu jS- 

00 ^ 1 


SiLpL t <cJljlj <C?-‘>l_P ^oJla-Jl ^jS g j . y3 .y- (_^AJl V 

JJljJl ^Iki^l 5JUI ol* ^ 


I 



‘C' 



l 




SJUl 


<JLLJI SJUJ! 



; o3 Ip I t lL»i . (Removable Discontinuity) 


/(&) 


oJjJl>JI SJIjJI oil .x = 1 UjCwP 


x 


2 




1 


x — 1 


) 


x 7^1 


) 


X = 1 


aj^JlSI -Ujj! <2JJ4 j 

. x = 1 Jup aJu^u iJta 


4. Al^«U3 


JJb 

e5y»y>J' ^UalV 




jt* jr-~ 


JOp 



tfUJl 




o3lpl 



lil 



,J I: 

ja I 11* ,^0—j tikiJl Oil JUP ilaXo 

SJlaJl lOiJi Jl .(Essential Discontinuity) 


II* Jjjj 'i aJIjlU Jbo*- LJuy6 ^lj tx = 0 Uo^p 


(3 





JjL-attV* oVA^AN 





7 \ 

la, hj 


'VZZA* 




i * 


W '.' * 

% \ ! * 


\ 1 * ^ j 

• '~Ji.y V-lzV* 5;: 




* 5 <r 


* 5 


««wv».w / ..^.^»...^.XWav 




A.A*MAA N * •*/*•• ,.,. W ... 
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ilUJI oJLS lit La jyj tUljJl 


(•—-j' (.6 Jl 1 ^y> ^JJ 



L5 3 


:ijjSU\ ^aiJI £&■ *Jw. 


. x = 3 JLp 


/(*) 


5 + x 
9 — x 


i 


» 


x < 3 

x > 0 


(i 


. x = 0 Xs> 


1 


/(*) 


o 

l 


? 


9 


x < 0 
x = 0 
x > 0 


(2 


x = 5 -Ue 


fi x ) 


x — 5 
2 


5 


3 


x^5 
x = 5 


(3 


x = 2 JlIp 


x — 2 


/(*) 


x — 2 


1 


7 


x^2 


3 


x = 2 


(4 


. x = 3 *Up 


X' 


9 


/(*) 


x — 3 


2 


3 


X 7^3 


x = 3 


(5 


. x = 1 JlIp 


/(x) = [1 — x] + [x — 1 


(6 



fix) 


X 


4x 4- 3 „ 


x — 1 


aJIjJI L^Jlp oljuJI 


(7 










; x < 0 

; 0 < x < 1 

; 1 < x < 2 

; x>2 


cJtf lit (9 


.2,1,0 Jip / JJIjJI aJL/£>I / JJljJl 

f x 2 - 1 

I - • j* -M ^ 

/(x) = < X-1 ’ JUIjJI J*>«; jdl a L. (10 

l a ; x = 1 
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I 




lim(x 4 - 9 ) 

cc ^ 2 


(2 


' ‘12 J1 1 ^ ^LJI J 


'■'^yry ^ ^ '1 


iil 


* 


lim(x 2 + 6) 

x —>5 


(1 


x 2 - 4 x + 3 
lim- 

x—»3 X — 3 


(4 


lilll ~r---- 

x->o x 5 + 6 x + 2 


(3 


4 

X — X 


lim ——- 

x-+l X 6 — 1 


(6 


linA 

x—>0 X 1 


(5 


lim - 

x->2 l 


x/2 


lim 


: 4 - 16 


X —*• 


2 4 


(8 


(10 


T* ^ — 1 

lim- (12 

x * 1 X — 1 


lim^ 

x —>1 X - 


6 x + 2 


hm—-- 

x —>2 x z + X + 9 


x° 

lim — 

x—+2 X 


(7 


(9 


(ii 


1 x 





3wLP J-;-?! iJb ^ 


M ^ 


lim[x] Jls^j I (13 

x—>2 

. AjJ LwvJ 


iUiJI illjJI CJIS lil 0. 


^ li! I- ^ ‘16 j! 14 ^ C^UJI J 

*• 

I^Uaij'yi cJl5 IS|j toj^XoJl 


X 


^*^0 i 3i-X_P 1 4, 


[x] yWaJl JllP /(x) = [x] (14 


.2 -Up /(x) 


x L + 5 ; 

Q 


LmJ ^ 1 

x > 2 
x < 2 


(15 


2 j 0 


f( x ) 


5 


a; 


x < 0 

0 < x < 2 (16 

x > 2 








X 


/(&) 


3 

2 




X 


2 


SJUJI aJIjJI (23 


# 








x < -1 


X 


1 < X < 1 


X > 1 


^ *Jb Jjj [x] ^ tyL^Jl -Up /(x) = [x] iJljJl iJU;! jlSU (24 

it t 

• J' x dr 4 x *^ 3 ' 


.. .x — 1 
iim 

X-+1+ X — 1 


Jsrjl (25 


3x x + 2, 

lim--— Jj^jI (26 

z-*2~ X — 1 


lim/(x) Jj>-j\ ‘/(ar) 

rr-+2 


x — 2 
0 


7 


x > 2 
x < 2 


cJtf 131 (27 


:iJbJl 4^J j->-jI c36 28 ^ ^ 
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liin 

x —>4 


x + 3 

(*-4) 


X 


lim- 

x-+0 X + 1 


2x 


lim — 
x—^oo Sx'* + 4 


(29 


(31 


(3 3 


1 


lim 

X-+0 X J 


lim 

x —*5 


i 


(x-5) 


lim 


3x — x 


2 


x“i 3x + x 2 


(28 


(30 


(32 


lim \ (35 

x— >0“ X 6 


1 


lim „ 

x->0+ X 6 


(34 


lim 


x 28 - 17x 14 + x 2 - 3 


-i x 31 + x 13 — 23x 3 + 2 


(36 



/(*) 


x + 2 . 


x — 2 


SJljJi 1 *Jp jdl jt S^l (37 


ill Jill o 



ijlkJl a i*JS to (39 


x 


1 


m 


x — 1 


; ® i= i 


a 


x = 1 


?x = 1 jlp 5 



IWJI Jljjdl iJUll JLili t 42 J! 40 <v J 



/0*0 


2x 


x — 6 


x 


3x + 2 


x ^ 2 


/(x) = 

= [x] + X - [x] 1 

(40 


/(x) = [2x] 

(41 

f 

X 

; x < 0 


2x 

; 0 < x < 1 

(42 

3x 3 

; x > 1 



:cJl5 131 

► 

(43 


8 


x = 2 



2 jip / SJlaJl aJU:I jiiU 
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oU+A\ 


■/(*) 



x — 3 „ 


x + 2 


5J|jJt SJUJi (44 


J-^Vl ikij JuP /(x) 


xsin 


0 



5 x iJljdl 5JU;! JLiU (45 


x = 0 


/(*) 


“2x 

0 

x 2 + 1 

yfx 

x 2 -l 


? 


X 


:JJldl SJIjJL, jLtf 48 Jl 46 ^ JsL-Jl 


x < -1 
= -1 


1 < x < 0 


0 < x < 1 
x > 1 


lim f(x) { r 

X—*—l 




lim/(x) (j 

x —*-0 

lim/(x) (k 

x—►! 


/ aijJi 


♦ . • 



lim /(x) 

X—► —1 + 


lim /(x) ( 

x—»0 + 


lim /(x) ( 

X-+1 + 


C 


LJLo (46 


:SJUl (47 


lim /(x) (I 

x—►—1~ 

lim /(x) (a 

x—>0“ 

lim /(x) (j 

X^l“ 


jlp 5J1jJI 3JLa;l ^iiU (4 


X 


l c 


X 


0 ( 


X 


1 


?/ ( 



tiblj) iaij Lo 



(X 


1 iJuJl IJlp iJuc- JS JULp /(x) = —- SJIjlS l 


(/( 1) ^T) 1 JLLP UJ / aJUJI 



/(*) 


X 

0 


X — 1 


(49 


J JbJL>- ^ / SJijJl t_j_^P 

x = 1 jop iLai» / illaJl 0 j£j j 


SJIjJI iJUaJl (50 




? 


x G Q 
x<£Q 
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#*• *T ' ' " 


%.. 


(First Derivative) 



•v» •••«••« 


.S Wt*"l %•,'•••• %• 


. y = /(*) iiUJi (x,/(x)) jl 


y 


le- 


iJl s lil 


jUl L 



^ ‘0: 


crr-Jl J s3>3S j-* 


m L 


f{x + Ax) - f(x) _ f(x + Ax) - f(x) 
x 4- Ax — x Ax 

iV 


J* 



L 








v 
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jk^s2 i .y= f(x) J& i3 


U* 



oAj-Ij a ]aJu 


W 

LS* 



* * 



1 U 


J1 


,U* -y = f(x) .^o-XJ V 


(x + Ax, f(x + Ax)) ikiJ! il jz3 

• Ol ^yy J*~ 

j i j'a^pW Ol Ax Jjjj U-Up 

I Oj£j dJJJuj i Ja-ai 



m 


lim 

Az—►() 


: y> (x,f(x)) iklJl ip y = f(x) 

/(x + Ax) - f(x) 

Ax 

. t^y>-yA oJjfe 0 ol ^j^j 


U ^J\ ll$J ^L-Jl Jjb (x,/(x)) ikSJl wUp y = J(x) J^J\ J~* 

. (x, /(x)) iJaiJl JAP 




1.4 


. x ^ 1 p {.5 ^ j*-* f ^SaJI ol 


fix) 


* • 


lim 
Ax—*0 


: /'(x) ^oSOj x .Up f iSxAjt 

/(x + Ax) - /(x) 


Ax 


. AotglM J j>-j Js? ^a*J 


jcp obb^U / *JljJI ol b;U t /'(x) JjVl 



OJj>-j 


.X JlP 


^ 00 


~ * 


O j! c (Differentiable at x) 


/ cJl* til 4 (a, 6) o-^^LJl o Jlp JUoi'iU iJLU / aJLlJI jl J^il 


/ 


0-1 


IIS’ 131 


a 


5 


. (a, 6 ) Jul ^ JS JUp iLU 

6] Ul^Jl SyXl JLp iLlS / yiJJt Ol Jjklj 

:6blO' CblSj t(a,fe) 5^-jliJl S^xiJl (ibbi^U <LSi 
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oVY .‘AN 


lim 

Ax—>0~ 


f(b + Ax) - f{b) 

Ax 




lim 

Ax—>0+ 


/(a + Ax) - /(a) 

Ax 




: (« 





ialJLjl i 





s 


t * 



•» ** 
44^ 


-6* 



:SJldl ^Jiiw-1 a JUp / iJljJJ JjVl iiuLjl aUAf 

. /(x + Ax) (1 

. f(x + Ax) - f(x) 0^ j\ (2 


Jj jA 3 i io—i j l>- A>- j I (3 


/(x + Ax) - /(x) 


Ax 


/'(*) > JWi '\j~A <4 


lim 

Ax-^0 


f(x + Ax) - /(x) 

Ax 



. f(x) = x 2 +1 aJijuu jj'y i Jb>-ji 



f(x + Arc) = (x + Ax) 2 + 1 = x 2 + 2xAx + (Ax) 2 + 1 
f(x + Ax) — /(x) = x 2 + 12xAx + (Ax) 2 + 1 - x 2 — 1 


2xAx 4- (Ax) 


f(x + Ax) — /(x) 2xAx — (Ax) 


Ax 


Ax 

Ax(2x — Ax) 
Ax 


/'(x) 


lim 

Ax—►() 


f(x + Ax) - /(x) 

Ax 


2x — Ax 


(1 

(2 
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lim (2x — Ax) — 2x 

A.r—»fi 


. (x) = 2x Oil 


• • * ^ • • • _ 

ii%Jl iJUaJVlj i-LUJl Xi^UJl ^J>y iJUl Sj^kJI 

jllp iUu SJIjJI 6/ <>* 1^5 ikS Xp 5JLUJI ot ^Jl 

.iluJI dill 


oU^Jl 

•» • • • • 

US' f(x) ibS ix^xi 61 Zj f j x 61S li[ 
/(*) = /(* i) + /(*) - /(* i) 


'-)+ ■ - <* - *> 

X — X\ 




lim /(x) 

X-*X\ 


lim /(xi) + lim lim (x - Xi) 

x-+x\ x-*x\ X — Xi x-+x\ 

f(x i) + f'(xi).0 = f(x i) 


. JjMi auJi ju tfVaiJ r o* 


.Xi Xp JJUai* / SiljJl 6l i JLaAl <—oj^wj 6i| 

JU XJMjlU oi ^11 0>»^l ^ l?& 

JjH i iXJUJI JU iWaJU f JU^J l*iS iJUl } r J\ cy = /(x) 6t 

IX jJCU-U 


J ^ J ^ /(I) J D * [/Wl J f,[x) 
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- Wv AM 



•£J 


VI Aju Jb 


SJfcJl Jij^U JjS I iiuUi Jbrj! 


n 


. x 


fix) = 12 — 6x 

(2 

f(x) - 2 

(i 

fix) = x 3 + x 

(4 

f(x) = 2 + 8x — 5x 2 

(3 

i 

Hih 

(6 

_j H 
^ CM 

II 

s 

(5 

y = 8 - x 3 

(8 

y = 2x 3 — 4x + 1 

(7 

y = (2x + 3) 2 

(10 

y (x + 5)” 1 

(9 

— 5 -Up JLiui^U iHi jJ> f{x) - 

= x — 5| SJIjJI jl 

(11 
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139 


o\y> h\\ 



d 


( 2x 6 + x b + x A ) 


dx 


l < 2i# > 


i 




! I 
S1 
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151 cA.su *iA.\ 





jl 






1 



<Py 

dx n 


1 ) u n\x 71 1 <jli ty 


jir lit *;! J*j, (14 





Ax-+Q 















, 

. < * 
\ • 


f(p) 




154 



,. (x 4- Ax)* 

lim -7 -prn 

A ®^° ((x + Ax)"J 


1 

x« 




1 



1 
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:0t tSJUuJl S-Xpli 


dx 


/(*) 


_d 

dx 


m 

X" 


A 

dx 


i\m 


(Z") 


_d 

dx 




m 




m-1 


- «*> - 
du ,{ ’clx 

l i_l 
— X n 

n 



1 JL-l 

— X n 

n 


m/ A 
nW 


m-1 



1-n 


* 





155 


^VfcJSAN 



m 

n 



1+1 -n 


m 


n 



\ m—n 


m (m-n) 

— x n 
n 








ds ds du 

I TT. * ****** * 

dt du dt 






(3t 2 + 2)(£ 3 + 2£ + 




/'(x) = Ax a 1 




156 






illjd] j/i 1 JifcJuJI 


ami 

f(x) = 0 

CuU c ‘ /(x) = c 
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(14 

y = 

1 sin (i) 


(1 


(3 


(5 


(7 


(9 


(11 


(13 


iip 120 15 i * j±j 



ls» 



! o * 

5kUl 

(1,4) j* 

y — x 3 — x + 4 

(15 

(1,1) XP 

xy 2 — yx 2 — 0 

(16 

(tt 2 /9, 1/2) JiIp 

y cos y^r 

(17 

(tt/ 4, 1) Xf 

y = tan x 

(18 

(4,1/2) 

\/x 2 + 9 

y = 2 « 

ar — o 

(19 

(1,1/2) Xp 

1 

2/= ! , 

1 + x 

(20 


U-Jl ifcl~ i25 J\ 21 ^ jijUJl 

** *♦ 

. oUa^oJl <da£jl JJ*P 
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(1,1/2) Xp 

(2,4/3) Xp 


y = x 2 — 4x + 2 (21 


4 


y 


x + l 


(22 


(1,0) Xp 
(4,2) Xp 



(1/2,3) Xp 



itaU-JU aJWI iXXJlj JjVl ixJLjl x*-_$I i30 ^J\ 26 ^ jjjUxil ^ 

. allaaoll 


y = 8x%-9x% (27 y — sin a; 2 (26 

y = x 2 sin (3x) (29 y = (x — l)(x + 1) (28 

y = (x 2 + 3)sin (x/3) (30 



y tan x 2 — zy 3 = 15 (32 a: 4 4- 4a; 2 y 2 = 25 (31 

y 



5x 2 + 8y 3 = 16^/x + T (3 5 




2x + l SJUJl 



oLj i _ s ^ A l a.lx! I X>-j! 



* 
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~, \y> ft.u 


m 



tO < x < 7r/2 t/(a:) = cosx illjJ! jU ( _ s ip ikiJl Ju»-j! (39 

* 

. 2x y H~ 4 — 0 I ^1 p Ia*A 1 p o 

iO-P n ol <.f n) (x) <-i— p> J^-jI iy = —c-JLS’ lil (40 

1 — X 
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He’s Theorem & Mean Value Theorem 
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< x 2 otf ii 










176 



1 . 


SJIjJI cJlS' IS! x ilj US' <. 

llilj ^yLjj / <JljJl 













- A~a~ AA\ Jx. cAjLiAaa 



t i 


4 %zfi} 8 



.x G (a, b) JS3 /( x) = f(a) = f(b) 015" tit 

.xe(a,b) j£J f'(x) = 0 DU JULj tott iJb dj£ f aJIjlJI jU 

.J^Jt \1^ fjL bj a ^ ^1 Oil 

: ol* i f(x)^f(a) jl Dw» <!xe(a,b) iiti* jlS" til 

/Or) < /(a) iJUJl) f(x) > /(a) iJUJl .UtJ c/(x) < /(a) jt /(x) > /(a) 

A>wJt ^1 iy 6 



3.5 JSuSJi 


jV (a, b) ^ x JiJ f{x) < f{c ) ^L. D 



2,5 jsAii 

j (a, 6) ^ c ^Jlp jLS 1 _la 



1*3 JjSi iJljdl 

/(®) ” /(c) < 0 Oil 



:jU wiUjbj lx — c<0 uU lx ^jdJI Js. c b\s lit 

fix) ~ /(c) > Q 

x — c ~ 



X—>c x — C 
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:jU dXJJbj ix — c > 0 jli lx ^wbJl jL-o c o^S* ISij 

f(x) - /(c) < 0 
x-c 



f(c ) 


lim M^M < n 


a:—>c 


X 






SJIjlU Jjj 






I c *_Jl JLsj-jl 







Jup iLlij 



/'(x) = 3x 2 — 4 
/'(c) = 3c 2 - 4 
3c 2 - 4 = 0 
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. iSijJl Jjj Aj^ iaj J ldJL>*j C 




4 U * 




I LL& «J U 


4 fa. 
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oVvi *i»VN ^c. 








x s + 2x 


C-» 


IS" ISI 






1 


IJS. S') £1^* -x 3 + 2x aJIjJI 







/(3) - /(0) 





15-0 

3-0 


(0,3) SjIaJI £jl>- — \/3 c = ±a/ 3 diiS 


c =\/3 jjfc / JJIjUJ 
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0 


* 




g(b) = g(a) Op <.g(b) - g(a) = 0 old lil ■u'il <. g(b) - 9(a) ^ 0 01 iL^OI 
Jj-Ij JiSfl ,_yU ilL* OpOj 9 ,_p Jjj Spai J~JaJ OJJOjj 


. ^y>ji}\ ( _ r <aSbj IIaj </(c) = 0 Ol 


M*) = /(x) 


(a, b) J c 

*• 

01 ^y> yd 


/(a) ' 5(6) - M (9(l) “ 9(a)) 

: jl j t [a, 6] ^Lp «Jb h jl ^ 



f(b) - /(«) 

g(b) - g(a ) 





/'(c) /(b)-/(a) 

S'(c) /(&) - 9(a) 






(*J ‘ J-S” J* Jjj ir* 


f(c) 


bS~i 


j 


J\ 


1 


Cr* odJ 



V 

cy 


SjiS’JloJ! ^ C (■jljLp'iM jO iJL*Jl Jl>-jI 


[0,3] ^jJlp f(x) = x 2 — 3x (1 


[0,1] Js- f{x) = *Jx{x 


1) 


[0, 47r] f(x) = sin x 


[-7r/2, 7 t/2] Jl* f(x) = Vl - cos x 


(2 


(3 


(4 


[0,3] f{x)=x3 — 3x* 


(5 


J 5 " a* hj^ (>* til ^1 6 ^ 


: oj& 


o^laJl ^ C (iUpVl jl) i-bJl JL>-jl p-J tiU?- 


/(&)-/(«) = /'(c)(6-a) 


[0,2] /(x) = 2x 3 (6 

[0,3] > /(x) = (7 

[3,8] ^ f(x) = yjx + 1 (8 

(7r/2,57r/2] /(x) = x cos x (9 

r , , , v x 2 — 2x — 3 / 1 r , 

[-i,3] ^ fix) = - - 4 (10 

7r/2,7r/4] ^^Jlp /(x) = cos (2x) — 2cos 2 x (11 







f(x) = |x — 1| — 2 



v>\sa\j 
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t(—1,2) ^ c V bUJ (13 

.^IjJJ J^j}\ 


f( x ) 


1 


a; 


c iJlu, jl 


ic-»l y d,e,h i±^>- /(x) = dx 2 + ex + h cJl5 131 (14 

_ c = Al1 LL~>- (a, b) Ijj. Jl ( _ 5 la—-_jJ! 


2 



* 


‘U-uaJl 4Jjh> ^>JJ^> <Ja>^ 19 15 

^ “ 

JLp SJU>- ^ j£^\j t oUa^c<JI oliaj*-<Jl JljjJl IfSlUj 


f 





SJlS^I 




■ [1,2] 4 g(x) = x t /(x) 


X 


(15 


•[- 1 , 1 ] 


S(*) 


X 


/(x) = x + 1 (16 


[-3,-2] t g(x) 


x 


x — 1 


/(*) 


X 


X + 1 


(17 


[-1,1] 


• [ 0 , 2 ] 


OLS" blj t [a, fc] 


4 g(x) = x 3 + 2x 4 /(x) = 3x 2 — 2x + 4 (18 
g(x) = x 3 + 5x + 4 4 /(x) = x 2 + 3x — 1 (19 


b gj f C-J15 bl (20 



jl j 


(a, 6) c a JLp JLl» jl AA = g(b) if(a) = g(a) 

■ Ac) = A c ) 



185 








.X\ < x 2 Xi,x 2 € [a, 6] <jl 


[xiiX^ o^ij! (_jip Ja^jJl < 0 ~a)I Jajj-i Ji>J / illjJl 


j! 


x h x 2 ex'. c y. 


Ac) 


f( x 2) - /(Zl) 
3:2 - 



/(x 2 )-/(xi) = /'(c)(x 2 -xi) 



:<jU txi < x 2 ,>«j /'(c) > 0 j! 

/(*2) > f( x i) t /(x 2 ) - f(x 1) > 0 

>, b] J* ijuij; / aijdi oil 

<Oa^Jl j*Oi/(c)<0 (JL^aIoI Aijjla}\ ^LjUj (v_j 

■ SjjiaJl jji (t_j) e-y>d\ 





1 f 


% 

S 53 SW&?k.; 
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J^O! f(x) = Oj ( a,b ) JULiJL^U ILli / cuJLT lil 

* * ** 

. (a, 6) oL‘ ilh (1)^5J / oU car G (a, 6) 

jL 

«i x 2 kl^s- xi,x 2 € (a, 6) jl 


0! 


ic € (xi,x 2 ) Js?ji oil 


/(*) 2 ) ~ /(*i) 


x 2 - Si 


f(c) = 0 


®i »®2 € ( a,b ) J£J /(Si) = /(x 2 ) ol Jl ( 5 i 3 i IJLa 

,oL‘ JJb / Oil 



5JIjJ 1 Lf-ip 0^0" ^1 ol^iiJl J^-jI t9 1 ^UjJI ^ 

. ijvoilj Lf-Oj SJlJdl L^Jlp j^1 ol^uJlj i^jJLiljj" 






x + 1 


x 2 + 2x + 2 




7 

X5 


8x5 


(8 




f(x) = sin x + cos x (9 








• /'(a) = 0 
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£* J 




Jalfij JL^jl (^ 


/ SJljJJ LlaJa>*j Ulo Japl (j> 

*> «* «* 


.(-1,1) S>UI (JU iwaib: /(s) 


1 +—— iiijji ul 


a: 4-1 x — 1 




I (11 


f(x) 


X 


1| + 1 SJIjJI LfJLp o(12 

*• 

. L^Ip tj^So ^x3 I <zj I 


0 < x J£J sin x < x o I ^ j I (13 


C/(z) 


a: — sm x 


ami 




aijJJ dj\pj JuIjiJI ol(14 


f(x) = tan x — x(x + 2) 

. x > 0 JS3 cosx > 1 
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Cj\JlLuA,\ i* A_.fr. i 


:Jyu J l>Vl ll*> uU t(x 0 ,b)j (a,x 0 ) >_>! J>\ ( a,b) S>Jl L«_J |j| 

I 4 J Dli <.(x 0 ,b) Jl* wtiLJj t(a,x 0 ) >p >L,ly *Jb / cbl5 IS! (1 

. Xg -XlP ^oJaP 

LfJ jli (_yL^ ij» t(a,a?o) ( _ r U i_*aibJ 3Jb / cJl5 bl (2 

• 2/Q A^>w*3 

JLp JL^jLJ jl (a, 6) SjiiJl iJbljJ / iJlJJl oils' IS} (3 

<ui>*-4 <Sj*-*° ^<Jip l$J jjSo 4jli it^iS (a, 6) 
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cAV* jjc. cA\i vW~> 




f[x) = 2x — 1 







/(0) = (0) 2 — 0 = 0 


J 
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/( 2 ) = ( 2 ) 


2 = 2 


J 


Jlp / 5JUUJ iUJ f(\)j [0,2] JU / SJUJJ (2) Oil 


. 0,2 



• [-3,2] J* f(x) = x 


^IjJJ 







f'{x) = 3x 2 
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cAiu-£uVN cA aa 


JU / iJtjJJ /(—3)j 


3,2] JLp / 5J1J0J UJ /(2) 63 


J-3 


l«J / XJQJI 4/ ^IjOJ 



4.1a .a j (0,0) il)l cH-LoJl Ja>- 


. X = 0 U JuP ^ J^23 



3,5 



^j*0.a}\ j*-JaJl 3J->-j & LgJLS' 


JaUJl J-a-jl ‘8 1 -y> (jijUlil 


.slL*Jl <JUD 


/(*) 


f( x ) 


f{ x ) 


sin x 


/(x) = 4x 


8x 


(2 


(2 


(6 


(8 


/(*) 


= —x 2 + 2x — 4 
/(x) = (x + l ) 3 


(1 


(3 


/(*) 


COS X 


(5 


/(*) 


X 


(7 


aJIjJJ Ju-Ulj csy^i! 2u-iJI 4 13 J! 9 ^ J 


[0,4] 


.sUmJI oljull J* l 


f(x) = 2x 3 + x 


12x + 5 


[1,5] 


/(*) 


X 


X + 1 


2/5,5] 


f(x) 



■ [0, 


7 r 


/(*) 


sin (x + 2) 


• [0, 7r] 


/(*) 


X 


:j! ^Js> (1)jjIS /(x) = <?(x)/*(x)/(x) olS* ISI 
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^\XA\ 


df 

dx 


gh ^ + gl^L + = ghl' + gh'l + g'hl 

dx dx dx 


: ji jjA jj tP(x) = (x — a)(x — b)(x — c) j(S' lit (15 


A*) 1 | 1 i 1 

p{x) x — a x — b x — c 


fix) = 
■fix) 


y/x + 2x 

y/x-4 

X 3 


y/x 


fix ) (16 

f(x) (17 


^rj\ c/(x) 


x + 8 



cJl? lil (18 

w 


./ iJUU J«UI (I 


-,\s lil (19 


./ iilJtlS 4 jL$J! Jail (i- 


JL>-jl t /(x) = X 3 + COS X 


./ aJLxJU i^sJI JafcJI (1 
/ SJIjJJ (_5 y*ai. Jl 3 jI$JI Jail (<_j 


/(*) 


1| IS! (20 


./ ^^>Ji JaiJt (I 


. / SJIJlU i>Lg-JI Jail (u 
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cA2Lkl\ jx. 
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Sk* ^ (1/2,3/2) = (1/2),/(1/2)) 


liJJS (x + l)(x 2) 0 



6x 


6x 


12 = 0 UJ^ fix) = 0 


. X 


loi 


X 


2 jl 



^ ^ (2,-15) oU c/"(2) = 18>0 Of 


sks: (- 1 , 12 ) oU ‘/"(- 1 ) 


24 > 0 Oi 


* * 


4.5 



* » 





*^1 k£ ‘10 Ji 1 a* UiJ^ 1 




.SlkAJl illJJl Ok 

/(x) = (x + l) 3 

(2 

/(x) = X 3 - x - 6 

(1 

X 2 + X 

(4 

/(x) = 2X +1 

(3 

/(x) = 1 + (x - 2)* 

(6 

g(x) = (x — l) 3 + (x — 1) 

(5 

f(x) = sin (2x) 

(8 

II 

B 

1 

(7 

/ x \l 

/(*)- 1 + ( x _i) 

(10 

f(x) = x sin x 

(9 


sjwi ^lJ' a 


Ljj>-S 


f 



1 ‘15 11 Cs* «y 

-.SlkaJS S 3 UJJ tij-kil' 


J(x) = x(x — 2) 


(12 


/(*) 


x 


4 — 6x 2 + 4 (11 


fix) 


1 


(x - l)(x - 2) 


(14 


., , x 2 + x + l n , 
/(x) =-~- 1 1 4 


x 


2 
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f(x) = 3x 4 + 8x 3 - 18x 2 + 12 


. f{x) — xsin X iiljJJ <_1 Jail Jl Sfj 







£^>j\ 4CjI* jl XL* k fix ) 
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k 2 + x 


cuJlS' (Si 




^ JlP £& iiJijdl oj^J 
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!5UiNl aIslAj (jl 4 


/ aijJI oLj ci^lo JU iiu / aJU)I ol 



.Oj-liJl dJLij l _ 5 Jlp 

: J J* ^ 





/(*>) >/(<*) +/(“)(*»-°) 

t /(x) = x 2 — sin x oils' IS[ (20 

./ iJUJLJ Jail (I 

. jlp! ju^io / ami jL ^ji oi^Ji (o 

• Ji-t Jl / aijJi 6L i*> j\ ol>ai ( c 







202 




.(Horizontal Asymptote) ^j^' 




d y 


lira f(x) pJs-J 1 

X —► iOG 
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j lim f(x) = ±oo JJ-p 
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. (Vertical Asymptote) 
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f(x) = 3x — 2 


1 
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( ^° 4s>~ jZjIaj 0 J-PUL ^lv<2-i .>I^J 
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♦ *♦ 



./'(l) = 2,/'(x) = 2x t Ax = 0.05 


1,1.05] SjuJl JU 
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Ay = /(1 + 0.05) -/(1) = (1.05) 


0.1025 
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.[-1,2] Jj> /(x) = (x-l) 3 (25 
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f(x) = tan x (34 
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7C 7T\ 

sin - + cos -t 1 - (sin 0 -f cos 0) 
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cos 7r - sin 
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y 2 - 4 = 4 - 2y 
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' sec xtan xdx = sec x + C 

? j *. d 
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2 


cos 


(S) +isi “(H)) 


12 = r( cos 0 + i sin 0) OlS’ 
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\A 




0 = 7r/4 J r = \/x 2 + y 2 = \/2 





r”(cos n6 + i sin n0) 


. / 20?r 

+ zsm( — 




= 2 10 [cos 57r + i sin 57r] = 2 10 [cos -it + i sin 7r] 
= 2 10 (—1 + *0) = -1024 



:o\ 

cj = p( cos <p + 2 sin </>) 

: jlj 

2 : = r (cos 0 + i sin 9) 

:ibUJI J^J uVI 

2 = 0 ?” 






cos 6 * 4- i sin 0) = [p(cos 9 ? 4- i sin ip] n 

= p n ( cos rnp + i sin rup) 


cos j sin 











,k — 0,l,2,...,n 1 

10 JUla 

. (- 1) 1/2 

y 

J-^JI 

I dUS ( yj0 = 7Ttr=lo! ii=»N 


10.13 Ji£JI 






I j^\ AAiLmJI A***S LJ I £jA 
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>\ *Wi\ 



b ± Vb 2 — 4 ac 
2 a 


Oljl?- LjJj tb 2 -4ac = 0 ol S ISI. j-J^ j^uJl >1>JI LgJ O^Lj 

<L)ti tb 2 — 4ac < 0 oLS' lil Lai tb 2 — 4ac > 0 oL£ ISI uLLLi_>*--4 l 





12 JLA* 


. x 3 — 1 — 0 &UJI J jb>- *k>-j I 
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^\£AVj 







oU 


c k n qt 0 tl)IS" ISI 






jJl l*J f (x) oU t f(x) = k 0 b IS' ii| 


^UJI JL» J^- Jlp Jj^JJ ^.ApSM Ji r 

J Lilli I LrjjJl ^ ibl~ ^ J> > (vi o*J t z 2 + l = 0 

: JlxJl JI>JI JLj ot ^ oSMj >s- 

^ o'AaUw Ljj 4 >- LjUj J 53 iSy^- ^Iop^I! ^Uaj Ja 

<?;i_j! jl LLLJI aUpSM 


y Jlp aJ^JI alJLP^I fUii ^ ^ -b N [V] LU-)M cJtf lii 

[p*j] Jlj_~Jl I 1 a i>L»-)M o^* tia>Jl U^J <• ^'i/■> UxJ I ol* 

*. 4-J llj I Al& I l l J 

*• -> • w 






3 


ijlpVi ^ j^W* ^ ^y ^ixpi ^ 


^>tjj L-I Sf \ AlA I 

. lSyJ\ 
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lA jl\ 



** * 4 * . 

. - <i r** <sv 


S %A^%J ? . 

w W' 


^jL^Jl ^ /(#) ^!j-pl ^ 


<Lo 3 Jj>- Aj>-C-oIS" tal 


.|Jb-lj ti> ij-W JiSM J* f( x ) o \* 

jj5u jj-« ^-S"! A^rjij a-Sj- 4 (j- 4 <— 1 tA- 4 !■*■—» /(x) aj.sj.x>*J1 

.coli jIjlL. c (x-c) J»UJ 1 I 4 J 

:jU m ^jLJ /(x) i>-ji cJlS' !i| 
/(x) = (x - c)f i(x) 


MJ 


(i 


(2 


• n-1 ^ fi(x) d~ 


n 


l$J i-5"^ ^IjlpI o^U^-i /(x) Jj5jA>JI c-jIS" ISI 

Cl,C2,...,Cn aJ'^JI (>“ n !-f! wn>0 


/(x) = k(x - Ci)(x - C 2 )...(x - C^-lXx - Cn) 


I^li iAp A: 


iULJL>- o!>L»L*_« LfJj n > 0 tL—. 


n 


Jjs 2 4jL»l 


jli t/(x) Ijj-»- 2 jli’ !ij, aJ13 

./(x) ji>- Uul 


(3 


o^jJl /(x) oijJ^JJ 015 lit (4 


iH. 


< *8 

1 I 




r* = V2 + iV2 






£ $ 
\S :; 

-*V ^ 1 


d)l Jc>o V^2 + i\/2 ^laJl -Up 


4 n = 3 c r 


it /4 


.k = 0,1,2 UJ& cliJjuj 








\/2 jcos ^ —) + i sin 


7T 

12 


+ 


2kn 

~T 


$2 


cos 


7 r 
12 


+isin (S)l 


\/2 


COS 


3 IT 

T 


+ i sin ^ 


3tt 

4 


s/2 


cos 


17tt 

12 " 


4- i sin ^ 


17tt 

T 2 " 
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: jii 4 k = 0 l»41 p 


: d)li t fc = l 


: jli 1 fc = 2 Uxp 


14 JLJus 


ix 


4 _ 2x 2 - 3 = 0 itaUJ' JJ'W 



:J1 J 



X 


4 2x 2 — 3 = 0 iJiU-JS jli ty = x 2 ulS” bl 


y 2 — 2y — 3 — 0 


Sj-s^Sn &uji J* o 5 ^. 


6± Vb 


4 ac 


y 


2a 


; Jauu II*J 


v 


2 ± V4 + 12 

2 


Oil 


2-4 


y 


2 


1 


j 


t 2 + 4 _ o 

1 y = — 2 —3 


. x = dh '\fy 0 ^ ^ ^ ^ (w ^r > “ J 


xijs i\*H\ 
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: J£US > k-ijJI ajuJI ilrf o^. 



Ml 








: i, US’ dUSj Jed I ii>JI >\j*S\ U-Jj o 5 ^ 


n(cos 6 i + i sin 0i), zi — r 2 (cos 62 + i sin 62 ) 





V/ .. / .^y.,V»; v.:iH:A:v:,,^.v- 







Otf IM 


:0U 


15 JLio 

^1 J&Jl JU l + i\/3 vJ>ll aJbJl ^ 


J-aJI 


i9 = itf 3 t r = 2 <l)t 


2e iir/3 


* 
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-<4 jl\ ,iW+ 



:i!U- J Jx3l +rjl ‘5 J! 1 <y> l jjjUJl J 


x 


6x + 18 = 0 


. x 


1 


(1 

(2 


. x’ 6 — 64 = 0 


(3 


4x 4 + 19x 2 + 12 = 0 


(4 


. —4x 2 + 3x — 5 = 0 


(5 


L^Jj 3 i5jL~< Wb 


il-Le-l O L*-o-i 4-OjJ-s- 

. —3, —4t jlj4>JI 
. 4 — i, 4 + l Ij 4~*-j y 3j.il*-* Jj?-jI 

. z 4 + 1 =0 3Jil*-<JI jj-W +>-jl 
. z 2 + (2i — 3)z 4—? = 0 3JiU-JI Jj- 


(6 


(7 


(8 


(9 


,z 4 +4 = 0 3JiUJl (10 

Ji L. 13 Jill ^ ^Udl J 
•* ** 


. (2 + 2i) 10 

\/2 V 2 .' 15 

l 


(11 


2 


2 


(12 


(-t + V3i) 


• \18 


(13 


x 5 - 4x 4 + 13x 2 


(*> 


. UJ' 


z 4 - 2^2z 2 + 4 


0 3Jit~JI (14 


J3 iliUJl Jp- (15 
= 0 3Jil*-»Jl J>- (16 


. z 


2^+ 2 = 0 ibUJl J- (17 
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:x + iy ‘10 JS 1 <y <j!~> 


.(3 + 2*)(-2 + 5t) 
.(-4 + *)(-7 + 2t) 
(-2 + 5*) + (-3 + 3*) 


2 + 71 




1 


'3 

— 4* 

17 

-5i 


2* 


1 

'3 

-2* 

ip — imt » 

2 


4-t 


5i — j( 4 + 2i) 


•0 


•\59 


(1 


(2 


(3 


(4 


(5 


(6 


(7 


(8 


(9 


(1 + if + (4* + 6) (10 

Ik^Jl &UJI y ^Tj\ 115 J1 11 J 

. 3x 4 - 2x 3 + 12x 2 — 8x = 0 (11 


. 4.2? + 4z + * = 0 (12 


.z 2 


1 (13 


.z i + z 3 + 2 ? + z + 1 = 0 (14 


. z 4 — 64 — 0 (15 

f + |«r ^ 06 
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lA 


+ 2\/3i) 15 J \*rj\ (17 

. i, 1 — * Ua jJI &UJI 0 8 

** 

l^Jj <U aJ&- jIJlpI y> iiHill y> 4 jS jJ&~ Jb»-j! (19 

. - 2,1 + 2 i 




iJaiJl J JLJLdl Z£jJ\ ilJLtVl (20 


5 + V5i ( 


2 + 2v/3 i (I 
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.hfji 180 = ^JUJI 


U 


i'JJ 




^ujj'yi x sju^uji 





L—» 
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A.a-ujXAC-\ ^ (j^3u> 





: £j^' ( 




a 


4>- LwJ I 


4 a 


Ja^>*-<Jl 



:^U>S I cijlji* 






2 a + 2 6 = Ja^g-^Jl 







2 
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4. a 


yb oJlpUJI 




i 9jy>^J\ 


^UJl ]pjj>^\ 

irr 2 h 
___ 
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0.00 

0.05 

0.10 

0.15 

0.20 


0.25 

0.30 

0.35 

0.40 

0.45 


0.50 

0.55 

0.60 

0.65 

0.70 


0.75 

0.80 

0.85 

0.90 

0.95 


1.0 

1.1 

1.2 

1.3 

1.4 


1.0000 

1.0513 

1.1052 

1.1618 

1.2214 


1.2840 

1.3499 

1.4191 

1.4918 

1.5683 


1.6487 

1.7333 

1.8221 

1.1955 

2.0138 


2.1170 

2.2255 

2.3396 

2.4596 

2.5827 


2.7183 

3.0042 

3.3201 

3.6693 

4.0552 


JL-iSlI : 1 J 




... 


1.0000 

0.9512 

0.9048 

0.8607 

0.8187 


0.7788 

0.7408 

0.7047 

0.6703 

0.6376 


0.6065 

0.5769 

0.5488 

0.5220 

0.4966 


0.4724 

0.4493 

0.4274 

0.4066 

0.3867 


0.3679 

0.3329 

0.3012 

0.2725 

0.2466 



3.0 

3.1 

3.2 

3.3 

3.4 


3.5 

3.6 

3.7 

3.8 

3.9 


4.0 

4.1 

4.2 

4.3 

4.4 


4.5 

4.6 

4.7 

4.8 

4.9 



5.0 

5.1 

5.2 

5.3 

5.4 


20.086 

22.198 

25.533 

27.113 

29.964 


33.115 

36.598 

40.447 

44.701 

49.402 


54.598 

60.340 

66.686 

73.700 

81.451 


90.017 

99.484 

109.95 

121.51 

134.29 


148.41 
164.02 
181.27 
200.34 

221.41 


0.0498 

0.0450 

0.0408 

0.0369 

0.0334 


0.0302 

0.0273 

0.0247 

0.0224 

0.0202 


0.0183 

0.0166 

0.0150 

0.0136 

0.0123 


0.0111 

0.0101 

0.0091 

0.0082 

0.0074 


0.0067 

0.0061 

0.0055 

0.0050 

0.0045 
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1.5 

4.4817 

mm 11 »«^3T»^Tsa—cs;. &*• ■ ***** ■ * * ■ 

0.2231 

j 

4 

| 

* 

i 

i 

5.5 

< 

244.69 

W v Wa < v7*7*'*7X*A7.'.74MX. , .7^f.V/^ MC.7. v W^^' AK '".7JtMU X'.7.7.7/««(M<C<fc'.V. < ^. w.vva’‘aV iv/.^ 

0.0041 

X 

s 

«c 

i 

1.6 

4.9530 

A 

0.2019 

« 

<* 

Z 

* 

4 

ft 

9 

| 

5.6 

270.43 

J 

0.0037 

X 

1.7 

5.4739 

0.1827 

1 

S 

K 

I 

M 

< 

j 

5.7 

298.87 

0.0033 

1.8 

6.0496 

0.1653 ! 

1 

5 

1 

I 

5.8 

* X 

330.30 

0.0030 

1.9 

6.6859 

5 

0.1496 

I 

\ 

j 

] 

I 

5.9 

«< 

■ 

• 

j 

■ 

365.04 

0.0027 

* 

X 

5 

| 

2.0 

I 

7.3891 

j 

0.1353 

* 

\ 

j 

! 

• 

* 

* 

♦ 

1 

j 

6.0 

5 

I 

X 

403.43 

0.0025 

i 

2.1 

! 

8.1662 

0.1225 

€ 

6.5 

665.14 

* 

0.0015 

> 

2.2 

9.0250 

0.1108 

* ; 


7.0 

1096.6 

0.0009 

A 

2.3 

9.9742 

0.1003 

j 

i 

7.5 i 

M 

1808.0 

4 

0.0006 

9 

a 

2.4 

11.023 

0.0907 

[ 

1 

1 

1 

8.0 

1 1 

2981.0 

0.0003 

2.5 

12.182 

■ 

1 

0.0821 

L 

8.5 

j 

4 

4914.8 

0.0002 

2.6 

J 

13.464 

0.0743 

4 


9.0 

] 

8103.1 

0.0001 

2.7 

14.880 

0.0672 

T 

9.5 

13.360 

0.00007 

2.8 

16.445 

0.0608 


10.0 

22.026 

0.00005 

2.9 

18.174 

1 

0.0550 

J 

10.5 

4 

36.316 

0.00003 







lAWAWWIIIIIIM 


475 





0.0 

0.1 

0.2 

0.3 

0.4 


0.5 

0.6 

0.7 

0.8 

0.9 



In x 


- 2.3026 

- 1.6094 

- 1.2040 

- 0.9163 


- 0.6931 

- 0.5108 

- 0.3567 

- 0.2231 

- 0.1054 


x 


4.5 

4.6 

4.7 

4.8 

4.9 


5.0 

5.1 

5.2 

5.3 

5.4 


1.5071 

1.5261 

1.5476 

1.5686 

1.5892 


1.6094 
1.6292 
1.6487 
1.6677 
1.6864 


x 


9.0 

9.1 

9.2 

9.3 

9.4 


9.5 

9.6 

9.7 

9.8 

9.9 


In x 

11972 

2.2083 

2.2192 

2.2300 

2.2407 



2.2513 

2.2618 

2.2721 

2.2824 

2.2925 


1.0 

1.1 

1.2 

1.3 

1.4 


1.5 

1.6 

1.7 

1.8 

1.9 


2.3 

2.1 

2.2 

2.3 

2.4 


0.0000 

0.0953 

0.1823 

0.2624 

0.3365 


0.4055 

0.4700 

0.5306 

0.5878 

0.6419 


0.6931 

0.7419 

0.7885 

0.8329 

0.8755 


5.5 

5.6 

5.7 

5.8 

5.9 


6.0 

6.1 

6.2 

6.3 

6.4 


6.5 

6.6 

6.7 

6.8 
6.9 


1.7047 

1.7228 

1.7405 

1.7579 

1.7750 


1.7918 

1.8083 

1.8245 

1.8405 

1.8563 


1.8718 

1.8871 

1.9021 

1.9169 

1.9315 


10 

11 

12 

13 

14 


15 

16 

17 

18 
19 


20 

25 

30 

35 

40 


2.3026 

2.3937 

2.4849 

2.5649 

2.6391 


2.7081 

2.7726 

2.8332 

2.8904 

2.9444 


2.9957 

3.2189 

3.4012 

3.5553 
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2.5 

2.6 

2.7 

2.8 

2.9 


3.0 

3.1 

3.2 

3.3 

3.4 


3.5 

3.6 

3.7 

3.8 

3.9 


4.0 

4.1 

4.2 

4.3 

4.4 


0.9163 
0.9555 
0.9933 
1.0296 
1.0647 


1.0986 

1.1314 

1.1632 

1.1939 

1.2238 


1.2528 

1.2809 

1.3083 

1.3350 

1.3610 


1.3863 

1.4110 

1.4351 

1.4586 

1.4816 



7.0 

7.1 

7.2 

7.3 

7.4 


7.5 

7.6 

7.7 

7.8 

7.9 


8.0 

8.1 

8.2 

8.3 

8.4 


8.5 

8.6 

8.7 

8.8 
8.9 


1.9459 

1.9601 

1.9741 

1.9879 

2.0015 


2.0149 

2.0281 

2.0412 

2.0541 

2.0669 


2.0794 

2.0919 

2.1041 

2.1163 

2.1282 


2.1401 

2.1518 

2.1633 

2.1748 

2.1861 



45 

50 

55 

60 

65 


70 

75 

80 

85 

90 



95 

100 

200 

300 

400 


500 

600 

700 

800 

900 


3.8067 

3.9120 

4.0073 

4.0943 

4.1744 


4.2458 

4.1375 

4.3820 

4.4427 

4.4998 


4.5539 

4.6052 

5.2983 

5.7038 

5.9915 


6.2146 

6.3969 

6.5511 

6.6846 

6.8024 
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x 

0.0 

0.1 

0.2 

0.3 

0.4 


0.0000 

0.10017 

0.20134 

0.30452 

0.14075 


A ■ ...A\|W ,AC.\ j mM N \ 


sn h x \ cos 


1.0000 
1.0050 
1.0201 
1.0453 
1.0811 




cos h x 


0.0000 


0.09967 

0.19738 

0.29131 

0.37995 


3.0 

3.1 

3.2 

3.3 

3.4 


V I * 


U 


10.018 

11.076 

12.246 

13.538 

14.965 



sink x cos h x i tank x 


10.068 

11.122 

12.287 

13.575 

14.999 


0.99505 

0.99595 

0.99668 

0.99728 

0.99777 


0.5 

0.6 

0.7 

0.8 

0.9 


0.52110 

0.63665 

0.75858 

0.88811 

1.0265 


1.1276 

1.1855 


1.3374 

0.4331 


0.46212 

0.53705 


1.2552 I 0.60437 


0.66404 

0.71630 


3.5 

3.6 

3.7 

3.8 

3.9 


16.543 

18.285 

20.211 

22.239 

24.691 


16.573 

18.313 

20.236 


24.711 


0.99818 

0.99851 

0.99878 


22.362 i 0.99900 


0.99918 


1.0 

1.1 

1.2 

1.3 

1.4 


1.5 

1.6 

1.7 

1.8 

1.9 


2.0 

2.1 

2.2 

2.3 

2.4 


2.5 

2.6 

2.7 

2.8 
2.9 


1.1752 
1.3356 
1.5095 
1.6984 
1.9043 


2.1293 

2.3756 

2.6456 

2.9422 

3.2682 


3.6269 

4.0219 

4.4571 

4.9370 

5.4662 


6.0502 

6.6947 

7.4063 

8.1919 

9.0596 


0.5431 
1.6685 
1.8107 
1.9709 
2.1509 


2.3524 

2.5775 

2.8283 

3.1075 

3.4177 


3.7622 

4.1443 

4.5679 

5.0372 

5.5569 


6.1323 

6.7690 

7.4735 

8.2527 

9.1146 


0.76159 

0.80050 

0.83365 

0,86172 


4.0 

4.1 

4.2 

4.3 


27.290 

30.162 

33.336 

36.843 


0.88535 

i 4.4 

I 

40.719 

0.90515 

4.5 

45.003 

1 

0.92167 

4.6 

49.737 

0.93541 

4.7 

j 

54.969 

■ 

0.94681 

i 4.8 

1 

; 60.751 

: 

0.95624 

4.9 

1 

I 

H 

67.141 

J 

0.96403 

j 5.0 

| 74.203 

0.97045 i 

5.1 

82.008 

0.97574 

5.2 

I 90.633 

0.98010 

5.3 

100.17 

0.98367 [ 

5.4 

110.70 

0.98667 

: 5.5 

3 

; 122.34 

0.98903 

5.6 

135.21 

0.99101 

| 5.7 

149.43 

0.99263 

; 5.8 

165.15 

0.99396 

j 5.9 

3 

182.52 


27.308 

30.178 

33.351 


40.732 


45.014 

49.747 

54.978 

60.759 

67.149 


74.210 

82.014 

90.639 

100,17 

100.71 


122.35 

135.22 

149.44 

165.15 

182.52 


0.99933 

0.99945 

0.99955 


36.857 i 00.99963 


0.99970 


0.99975 

0.99980 

0.99983 

0.99986 

0.99989 


0.99991 

0.99993 

0.99994 

0.99995 

0.99996 


0.99997 

0.99997 

0.99998 

0.99998 

0.99998 
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A 

. - -.. 


Absolute 

jik* 

Absolute Error 

J^lk» Ua^- 

Absolute Value 

ajtlko 

Add 


Addition 


Addition Inverse 

** 

Application 


Approximate 

'r'Ai 

Approximation 

VO* 

Area 

A>-L-wO 

Associative 

1 «** 

40 

Asymptotes 

kjk>- 

A verage 

Ja—*j jZa 



Belong to 

Bijection 

Bounded 


ounded Function 
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C 


Calculus 


Cartesian Coordinates System 

JLJjI&jJI oL‘ \x>-y\ ^Uoi 

Cartesian Product 

t* 

Circle 

IJh 

Codomain 

* 

Common 

t] jJ-A 

Complement 


Complement Set 

AP 

Complex Number 

tH 

jA iJLP 

Composite Function 

^s:^i auJi 

Concave 

* - 

Concavity 

*- «•« 

j** 

Continuity 

JUil 

Continuous 

J^u 

Continuous Function 

aL jQlA 5Jh 
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